Homework #1
EMA 545, Spring 2013

Problem 1: 1.1 from Ginsberg:

1.1 Determine the spring stiffness that is equiva-
lent to the action of the four springs in the sketch.

Problem 2: Find the equation of motion of the system pictured below. The mass of the
block is m and the mass of the beams and springs is negligible. Assume that all of the
displacements are very small. (Recall that the displacement of the tip of a cantilever
beam, Ay, is related to the force at the tip by: Ftip=(3EI/L3 )Asip)
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USE COMPLEX EXPONENTIALS to derive the solution to problems 3-6 (i.e. do
not simply look up a trig identity).

Problem 3: 2.3 from Ginsberg

Problem 4: 2.5 from Ginsberg. Note that “this quantity” in the last sentence is referring
to “the complex amplitude of dv/dt.”

Problem 5: 2.8 from Ginsberg.
Problem 6: 2.10 from Ginsberg.

Extra: (this problem will not be graded) If you are not already familiar with Matlab,
review the Matlab® tutorial on the EMA 545 course website (created by Prof. Negrut).
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Notice that | have assumed gravity was negligible since it was not
mentioned in the problem statement. If gravity was included, then
| would have a static term on the right hand side and | would have
to re-define x about the static equilibrium to eliminate it.

Another interesting exercise is to do this problem without the rules
for series and parallel springs. You can write several equilibrium
equations and use those to eliminate the unknown displacements
at the ends of the beam.
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Notice that I have assumed gravity was negligible since it was not
mentioned in the problem statement.  If gravity was included, then
I would have a static term on the right hand side and I would have
to re-define x about the static equilibrium to eliminate it.
Another interesting exercise is to do this problem without the rules
for series and parallel springs.  You can write several equilibrium
equations and use those to eliminate the unknown displacements
at the ends of the beam.
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Note
This was also obvious from the plot given.


l M. S Atley

< l

2

Engineer's Computation Pad

o No.937 811E

A STAEDTLER

T
(E J

| _ —
&P Zerss ~Te, ”f"‘/- Goigs 573 '““"’/s‘)

X(Ss5)= 0 , }2\[:;,2\/ VYO @f=o Maepa

let va,) — }Qe(/ ZV waﬁ /"WW
\/(55> r«(z 7V @*’?”’e‘@;:’“") - o
fon i ~he AL

:ZTTS‘

L0 ,
*\/4 /fy LWXx = 2_7[’_%9

1 O R e Ty
i

w/ A 4 V>0 fer M/

\f Fm s Matleb A_pef=

1.2 atmﬁ{»zém 5%9)

e+ ]”e’*’w’)
).2v e/l

52, ﬁ: .2V~ &Ao,fﬁcg/

= 1. 2¢0s 9.58¢ — % ), ?J’r" 7. S8y
Az 0.8 -0.6670  Vit) = fe (A eS3758)

i | i)

.b) \7/(,}_) = ﬁe(/w e{}y&’lfﬁ) - )% (g 6,50’-—/&?)
z’%’

PallLy WA éi(%'"%)i ~ 77— 1L

fm{

; ST, |
(B - (mg’ et () e e pelar

be L2 in(20) 4 dom ()

g:g 2/1 E 39194

C)' q)({g() _ ’@/ - TTvZ,L} % = L[7/ Z}Z} /ff /

GOV

Octars when vy g = U_P: + r')7T [0”"3?("*‘“?\3} e ( b‘())

- meL>001/_s
y’c: S Syms, 23 S ms, Z1.5 275ms)
Ve ‘?V\e, N mf»(?,/ﬁ

Ny

R
Q/\

1 —

g

("
%
et
>



P Zoni

£ < Y s SOf TR S e ’;/,,, é;
(”) ;\} o = O 0 [] sig {SOA) O &L G505
s

T R
oy AR FEEE
0.0: ¢~

\/‘ M ’/ ff- %'” o ,,/ ;4 = Mﬁ,@m —~ 0, 02¢ ,“’M*/W"“Jf
G\{; é’ﬂ"(?‘;" . /f) /& Vg,.’;? A g")) @2 :f;s(/ P @/‘ J < /,?9,; i/ ﬁ;!f>4>
A = ‘"0 07 rosi =, f’??‘) 4“4(&@,@’@ &%(-Qeﬁ@wf‘?ﬁ )

b; / P‘f{;;g/ff/a" @ f(f’ éﬁj ™ 5 é’)} § &l ‘7 - ? 77 (/ e:’fj;ﬂ} ey {?’” & F’d - /} ("V ﬁ/‘i)

ff‘gi)
Zords eveny hall cyefe /

m

e \/( 0*(»{/‘/‘ \(dd‘f’? 4&5

fo This 51 o
Wio bod - @, g - /’%’(’;4 6/7'azv> o G- ;2 Y

,o?>cz¢//3ﬁ) (jif’i’j
‘“0 a7 (os( - 52,’;77*;5

7{& w{{

-»-451.—
f«%««\
3?
‘u.g.—
*\é.
i
)

= O;(“if?@)

e I
Y
3
: o
¢
_
SE
2
:'3?. ?
=3

I g ;

g26 pr&tuat @ lp evre \
Vo
L2

OCturs woon 504 = 1T ~—> & 27245 o3|




i

I
. ] i

2.10% : & y ‘

P o™ \ - e £ A 7 5( 104 V

2D o six, = Gomlok =52 )4 |2 cos(lok+ @)

T orsetrpe f‘% “‘”ﬁ

—

//?g:f ¢ Lie sp Fgf

4 o 5 5 5 a ’
A Styrep A ‘{ P T } i £ g E ’
A > Stlewd oo (-ah e’V ) , et

X= Rcw(\: et P11z w@ el

¢ B e Fas e as
f e ‘i—’ FJ; f WLy i.f
bt

557{,}77! i U"?*f f o The - M. Aw
of Tht ras feqm e Te N &V{‘if
o WWL A f/w\(’\t,/)rvaajmw

4

el g’}ff‘mf"%“ Pl Canee /

Zsin (i:’/z; |2 (75 ‘gff




	HW04sol_2011.pdf
	Exercise 2.16
	2.17
	2.18
	2.19
	2.20
	2.21
	2.22
	2.23
	2.24
	2.25
	2.26
	2.27
	2.28
	2.29
	2.30
	2.31
	2.32
	2.33
	2.34
	2.35
	2.36
	2.37
	2.38
	2.39
	2.40
	2.41
	2.42
	2.43
	HW05sol_2009.pdf
	Exercise 2.16
	2.17
	2.18
	2.19
	2.20
	2.21
	2.22
	2.23
	2.24
	2.25
	2.26
	2.27
	2.28
	2.29
	2.30
	2.31
	2.32
	2.33
	2.34
	2.35
	2.36
	2.37
	2.38
	2.39
	2.40
	2.41
	2.42
	2.43





